Ragweed sensitization-induced increase of myosin light chain kinase content in canine airway smooth muscle.
Previous studies have identified changes of mechanical properties of airway smooth muscle (ASM) from a canine model of atopic airway hyperreactivity. These changes, including increased maximum shortening capacity (delta Lmax) and early shortening velocity (Vo), may be responsible for the airway hyperresponsiveness in asthma. We have suggested that these changes may be due to increased actomyosin ATPase activity, controlled via phosphorylation of the 20 kD myosin light chain (MLC20) by MLC kinase (MLCK). Therefore, ATPase activity, MLC20 phosphorylation, and MLCK content and activity were assessed in tracheal and bronchial smooth muscles (TSM and BSM) of ragweed pollen-sensitized dogs (S) and their littermate controls (C). Specific ATPase activities from STSM and SBSM were significantly higher than their control counterparts (CTSM, CBSM). Phosphorylation of MLC20 in STSM was greater both at rest and during electrical stimulation due to the increased amount of MLCK in STSM and SBSM by 30 and 25%, respectively. MLCK activity was also increased significantly in STSM and SBSM (from 46.99 +/- 8.33 and 42.85 +/- 5.92 to 91.9 +/- 6.43 and 64.12 +/- 7.88 32P mmol/mg fresh tissue weight/min respectively [mean +/- SEM]). When normalized to the amount of MLCK in the tissue, however, specific MLCK activity in STSM and SBSM was similar to that in controls. It is unlikely that myosin phosphatase plays any role in the changes of MLC20 phosphorylation in sensitized animals. Peptide mapping showed no visible change in primary structure of MLCK in STSM and SBSM compared with those of controls. We report that ASM actomyosin ATPase activity is increased in STSM and SBSM. The increased ATPase activity is the result of increased MLC20 phosphorylation, the latter likely resulting from the increased MLCK content, which may account for the hyperresponsiveness found in ASM from these animals.